A six-year observational study on acute limb ischaemia in a local emergency department in Hong Kong 一個在香港急症部為期 6 年的急性肢體缺血的觀測研究 SM Yang 楊小鳴, NH Chu 朱雁鴻, CM Lo 盧礎文, WK Tung 董偉杰 Introduction: Acute limb ischaemia is an important presentation to accident and emergency department (AED). This study aimed to find out the sensitivity of AED colleagues on diagnosing acute limb ischaemia and any association between delayed diagnosis and poor outcome. Prognostic factors that might be associated with amputation and mortality rates were also investigated. Methods: This was a retrospective observational study of patients admitted to Kwong Wah Hospital with a diagnosis of acute limb ischaemia over a six-year period. The risk factors for acute limb ischaemia, the sensitivity of reaching the diagnosis at AED, and outcome in terms of amputation and 30-day mortality post-admission were assessed. Results: The sensitivity of Kwong Wah Hospital AED in diagnosing acute limb ischaemia was 78.3%. Advanced age, lower limb involvement and history of aortic graft were associated with higher risk of mortality. Patients diagnosed and referred by other sources, e.g. private practitioner, were also associated with higher mortality. Male sex, smoking and intravenous drug abuse were associated with higher amputation rate. Atrial fibrillation seemed to be a protective factor against amputation. Delayed diagnosis group comprised 22% of the cases. There was no significant difference in amputation and mortality rates between the early diagnosis and delayed diagnosis groups. Conclusions: AED physicians should always include acute limb ischaemia into the list of differential diagnoses. Further larger scale studies may be performed to investigate the impact of delay in diagnosis on outcome of patients. (Hong Kong j.emerg.med. 2013;20:40-44) 簡介：急性肢體缺血是急症部門（AED）的一個重要的臨床表現。本研究的目的是找出 AED 同事對診 斷急性肢體缺血的敏感度，和診斷延誤和預後不良之間的關聯。也對可能影響 截肢率和死亡率的預後因 素進行了研究。方法：這是一個回顧性觀察研究，對象是6年內送往廣華醫院並診斷為急性肢體缺血的 患者。評估包括急性肢體缺血的風險因素， AED 診斷的敏感度，和入院後截肢和 30 天死亡率。結果： 廣華醫院 AED 診斷急性肢體缺血的敏感度為 78.3% 。高齡，下肢受累和主有動脈人工血管植入史的患 者，死亡的風險較高。由其他來源，如私人執業醫生，診斷和轉介的患者，也有較高的死亡率。男性， 吸煙和靜脈注射吸毒的患者有較高的截肢率。心房纖顫似乎是截肢的一個保護因素。延遲診斷組包括 22%的患者。早期診斷與延遲診斷組之間，截肢率和死亡率沒有顯著差異。結論：AED醫生的鑑別診斷 應該包括急性肢體缺血。可以進行較大規模的研究，調查延遲診斷對患者結果的影響。
Introduction
Limb ischaemia is inadequate perfusion of extremity which is most commonly due to arterial obstruction. It could be divided into acute, chronic and acute on chronic categories based on the rapidity of onset of arterial obstruction. 1 Acute limb ischaemia is an uncommon yet important diagnosis to be considered in accident and emergency department (AED). Studies reported an incident rate of 14/100,000 of acute limb ischaemia in the general population, which increased to 17/100,000 if bypass graft occlusions were included. 2, 3 Delay in diagnosis may lead to serious complications that range from unsalvageable ischaemia requiring amputation of limbs to death. 3, 4 Patients may present in atypical manners due to advanced age and comorbid illnesses e.g. diabetes mellitus, dementia. This makes acute limb ischaemia an even more challenging disease to be diagnosed by AED physicians. This study was thus planned to investigate the sensitivity of AED physicians on detecting acute limb ischaemia, and at the same time, to find out any association between delayed diagnosis and poor outcome. Prognostic factors that might be associated with poor outcome, in terms of amputation and mortality rate, in patients with acute limb ischaemia were also investigated.
Methods
This was a retrospective observational study of patients admitted to Kwong Wah Hospital through AED from 1st October 2004 to 30th September 2010 with a discharge diagnosis of acute lower limb ischaemia or acute upper limb ischaemia. Acute limb ischaemia was defined as onset of ischaemic limb symptoms within 14 days. Eligible cases were extracted using the Clinical Data Analysis and Reporting System (CDARS). AED attendance records and hospital discharge summaries were retrieved through the Clinical Management System. As the study mainly focused on those patients with acute limb ischaemia admitted through AED, patients who were clinically admitted for elective treatment e.g. bypass, patients who developed acute limb ischaemia after elective procedure e.g. cardiac angiogram, and patients who had onset of symptoms of acute limb ischaemia after admission were excluded.
Through access to AED attendance record and hospital discharge summaries, patients' demographic data which included age and sex were recorded. Risk factors for acute limb ischaemia such as atrial fibrillation, diabetes mellitus, hypertension, ischaemic heart disease, hyperlipidaemia, smoking, history of aortic graft bypass surgery, intravenous drug abuse and trauma-related vascular injury were documented. The symptoms of patients presenting at triage and the duration of symptoms in number of days before the patient presenting to AED were recorded. Symptom duration lasting for less than one day was counted as one day, while symptom duration lasting for more than one day but shorter than two days was counted as two days, and so on. The physicians who made the diagnosis of acute limb ischaemia were identified. Patients with diagnosis of acute limb ischaemia made after admission but with typical presenting symptoms at triage were counted as delayed diagnosis. Outcome in terms of amputation and 30-day mortality post-admission was assessed.
Fisher's exact test was used to compare the statistical significance between two categorical variables. Student's t-test was used in comparing the mean values of measurement variable. A p-value of less than 0.05 was considered as statistically significant.
Results
A total of 78 patients with acute limb ischaemia were identified from the CDARS. Thirteen patients were excluded because they were admitted for different complaints and developed ischaemic symptoms only after they were admitted to hospital. They were electively admitted for bypass surgery or they developed symptoms of acute limb ischaemia post-procedure.
The demographic characteristics of the patients were summarised in Table 1 . There were slightly more male patients (55.4%) than female patients (44.6%). The mean age of all patients was 68.418.6 years.
Limb pain (63.1%) was the most common presenting symptom, followed by paraesthesia (24.6%) and pallor (18.5%). Three patients presented with gangrenous changes of involved limbs and they were all bed bound patients who were not communicable. The mean duration (in number of days) of symptoms before patients presenting themselves to AED was 2.653.08. Lower limb (66.2%) was the most commonly involved site.
15.4% of acute limb ischaemia was diagnosed by ward physicians after patients were admitted into the ward.
There were 9 patients (13.8%) who died within 30 days after admission. Ten patients (15.4%) underwent amputation of the ischaemic limb post-admission. Subgroup analysis was performed for 30-day mortality and amputation (Table 3 ). It was found that patients of age 65 years old was significantly associated with mortality (p=0.0208). Patients who died within 30 days all had acute limb ischaemia developing in the lower limbs (p=0.0229). Diagnosis made by others such as private practitioners and outpatient clinic doctors (p=0.0017) and histor y of aortic graft operation (p=0.0481) were associated with higher mortality as well.
For those who underwent amputation, the majority were of male sex (p=0.0339). Smoking and intravenous drug abuse were associated with amputation (p=0.0139 and 0.0107 respectively), while atrial fibrillation seemed to be a protective factor against amputation (p=0.0158).
Discussion
In our study, the most frequent presenting complaint was limb pain, which was consistent with other studies. 5 Of the 65 patients with acute limb ischaemia, 36 patients were diagnosed by AED physicians, 10 patients were diagnosed by ward physicians after admission, and 19 patients were diagnosed by the referring doctors. The sensitivity of AED physicians in diagnosing acute limb ischaemia was thus 36/46 (78.3%) by excluding those patients referred by other sources.
The delayed diagnosis group did not seem to have increased mortality. Though there was a minor increase in amputation rate (odds ratio: 1.469), the difference was not statistically significant.
The 30-day mortality rate (13.8%) and amputation rate (15.4%) of patients with acute limb ischaemia were quite consistent with studies performed previously.
6,7 We noted that 84.6% of the diagnoses of acute limb ischaemia, which included those diagnosed by AED (55.4%) and others (29.2%), were made before patients were admitted into hospital ( Table 2 ). Around
The prognostic factors associated with mortality or amputation were conflicting in various studies. 4, 5, 7, 8 Studies had shown that advanced age, delay in recognition and revascularisation of limbs and underlying comorbid illness were important risk factors for mortality, 4, 5, 7, 9 while male sex, delayed presentation, thrombosis and graft occlusion were associated with higher risk of amputation. 7, 10 Our study showed that advanced age, lower limb involvement and history of aortic graft were associated with higher risk for mortality. Patients diagnosed and referred by other sources e.g. private practitioners, were associated with higher mortality. This might reflect that this group of patients was not aware of the seriousness of the illness and thus they presented themselves to physicians who dealt mostly with non-emergent cases. However, subgroup analysis found out that the mean duration of symptoms for patients diagnosed and referred by others (2.43 days) was shorter than those diagnosed by AED and ward physicians (2.73 days). Male sex, smoking and intravenous drug abuse were associated with higher amputation rate. Atrial fibrillation seemed to be a protective factor against amputation. It was known that embolism and thrombosis constituted the two most important causes for acute limb ischaemia. Studies showed that thrombosis-induced acute limb ischaemia was associated with higher risk of amputation as compared to embolism. 7, 11 As atrial fibrillation was an important risk factor for embolism, this might explain why it seemed to protect the patients from amputation.
There were certain limitations within our study. Firstly, there was selection bias. This study only included patients from a single centre. Due to special location of our hospital, which was situated in a district where people had easy access to illicit drugs, intravenous drug abuse constituted an important comorbidity for acute limb ischaemia. This group of patients was relatively young and might lack those common cardiovascular risk factors for acute limb ischaemia. Therefore they might produce results that were different from other localities. Larger scale studies that included different centres might help solve this problem. Secondly, the presenting symptoms were extracted from AED triage records, which might not exactly be the original symptoms complained by the patients. The AED triage nurses might also specifically enquire about symptoms that patients did not initially complain of. Thirdly, as for risk factors analysis, data were mainly retrieved from discharge summaries and AED attendance records. The data would likely be incomplete as the risk factors were not specifically enquired during the admission episode. Finally, there was possibly a group of patients with acute limb ischaemia but who were misdiagnosed and discharged. They might attend other AEDs or private sectors subsequently. The diagnostic sensitivity of AED physicians in this study could thus be overestimated.
Conclusion
The diagnosis of acute limb ischaemia should always be considered in patients presenting with limb pain or neurological deficit. AED physicians should be on high alert for this relatively uncommon yet important disease entity. Though our study did not show statistically significant association between delay in recognition/treatment and outcome of acute limb ischaemia, there was a tendency towards longer duration of symptoms before AED presentation in those patients who died within 30 days of admission or had amputation performed. Moreover, the delay in diagnosis did not seem to increase mortality but a minor though statistically insignificant increase in amputation rate was present. This was contradictory to our expectation. The reason for the result being statistically non-significant may be related to the relatively small sample size of the study. Further larger scale study can be performed to look at the issue.
